Background: Recent cross sectional studies have shown psychotic experiences (PE) are associated with suicidal ideation and behaviours. We aimed to examine associations between psychotic experiences (including persistent PE), and contemporaneous and incident Non-Suicidal Self-Injury ((NSSI) and suicide attempts.
Introduction
It is well established that psychotic experiences (PE) are common in adolescents, with the prevalence reported to be 7.5% (Kelleher et al., 2012a) . PE encompass delusional or hallucinatory experiences that are on a continuum with psychotic symptoms however they are usually experienced with less frequency and conviction, and reality-testing generally remains intact (Kelleher et al., 2013) . Adolescents endorsing PE are more likely to have mental health problems, as manifested by both internalising and externalising symptoms (Kelleher et al., 2012d , Laurens et al., 2008 , Scott et al., 2009 , Yoshizumi et al., 2004 . Although PEs are transitory in most individuals, persistence of psychotic experiences is associated with increased likelihood of poor mental health outcomes and an associated need for care (Hanssen et al., 2005 , Linscott and van Os, 2013 , Rubio et al., 2012 .
Suicidal ideation and behaviours and non-suicidal self-injury (NSSI) are also serious mental health concerns in adolescents. In particular NSSI, defined as the self-inflicted deliberate destruction of body tissue without suicidal intent (Nock, 2010) , is common and carries a significant cost to the community (Martin et al., 2010) . Systematic reviews of adolescent NSSI has reported a lifetime prevalence of greater than 15% internationally (Muehlenkamp et al., 2012 , Swannell et al., 2014 . Determining associated risk factors for NSSI will inform potential methods of screening and interventions. To date, no studies of adolescents have examined the association between PE and non-suicidal self-injury.
Three studies using adolescent samples however have examined the association between PE and suicidal ideation and behaviours (Kelleher et al., 2013 , Kelleher et al., 2012c , Nishida et al., 2008 . Nishida et al., 2010 , conducted a cross-sectional survey in a school-based sample (aged 12-15 years, N = 4,894) to investigate the relationship between PE and risk of suicide. Psychotic experiences were assessed using four items from the Diagnostic Interview Schedule for Children (DISC). Psychotic Experiences were associated with suicidal 4 feelings and deliberate self-harm, after controlling for psychological distress as measured by the GHQ. There was a dose response relationship between the number of PEs endorsed and the odds of suicidal ideation and behaviours (Nishida et al., 2010) . The study did not examine if the self-harm was associated with suicidal intent or otherwise. Kelleher et al. (2012c ) reported the association between psychotic experiences and suicidal behaviour, using two independently conducted case-control clinical interview studies with adolescents in community samples (N = 212; N = 211, respectively) . PE were associated with significantly increased odds of any suicidal behaviour (ideation, plans, or acts). In addition, those adolescents who had a depressive disorder and psychotic experiences were significantly more likely to experience suicidal ideation compared to those with depressive disorder only. Similarly, in a case-control study of adolescent patients, Kelleher et al. (2012c) , reported those patients with a depressive, anxiety or behavioural disorder who also had psychotic experiences were at increased odds of suicide attempts, compared to adolescents with the same disorders and no PE. Together these studies suggest that PE are an important risk factor for suicidal ideation and behaviours in adolescents. However, all three studies were cross sectional, preventing any examination of the temporal relationship between PE, psychological distress and suicidal ideation and behaviours. The cross sectional methodology also precluded examination of the association between persistent psychotic experiences and suicidal behaviour. Finally, the highly prevalent problem of NSSI and its association with PE is yet to be researched.
In a longitudinal study of adolescents, we aimed to examine associations between psychotic experiences (including persistent PE), and contemporaneous and incident NSSI and suicide attempts. We hypothesised that psychotic experiences both with and without psychological distress would be associated with current and future NSSI and suicide 5 attempts. Furthermore we predicted that persistent psychotic experiences would be strongly associated with an increased risk of NSSI and suicide attempts.
Method Participants
Participants were drawn from the HEALing Project (Helping to Enhance Adolescent Living), a longitudinal cohort study of Australian adolescents (12-17 years). Forty-one secondary schools (23 Catholic, 18 Independent) agreed to participate in the study. An information sheet and consent form was sent home to parents of 14,841 students, of which 3,119 (21%) were returned, a participation rate consistent with previous Australian schoolbased studies of adolescents (Armando et al., 2010 , Yung et al., 2007 , Yung et al., 2006 . Of those with parental consent, 2,640 (85%) students completed the survey at baseline (T0). Of these, 1,975 (75%) completed the survey at one year follow up (T1). Reasons for nonparticipation at follow-up (n = 665) included absenteeism (65%), withdrawal of one school (17%), students no longer enrolled at the school (14%), and withdrawal by parent or student (4%). There were no cases of suicide completion in the sample.
Four students were excluded because they were older than 17 years at both data collection points, and 75 were excluded because they did not complete all psychosis items and all the psychological distress items. In total, 1,896 (M = 14.87 years; SD = 0.95; 71.6% female) participants were included in this study. Due to the participation of eleven single-sex girls' schools, females were over-represented relative to the Australian adolescent population (50.3%) (Australian Bureau of Statistics, 2011) . The remainder of the sample were from three single-sex boys' schools, and 27 co-educational schools. Overall, 52.1% of participants identified as religious with most reporting being Catholic (27.1%), or unspecified Christian (18.9%). Relative to the Australian population, the sample were more likely to live in 6 metropolitan and higher socio-economic areas. Consistent with the national population of Australian adolescents, most participants were born in Australia (89.4%), and 2.4% identified as Aboriginal or Torres Strait Islander (Australian Bureau of Statistics, 2008a, b) .
Procedure
The study was approved by Monash University and The University of Queensland Research Ethics Committees, with ethical clearance also obtained from relevant Catholic Education Archdioceses. Consent was provided by school principals, parents and students.
On the day of survey administration, a researcher was present to address any issues raised by participation in the study. Information contained in the survey was treated as confidential and not provided to schools or parents. However, if a student's responses indicated imminent mental health risk requiring referral to a mental health professional, the school counsellor was informed. On completion, students were given information packs containing brochures promoting youth mental health awareness, and telephone contact details and online resources of national mental health support services.
Measures
The Self-Harm Behaviour Questionnaire (SHBQ) is a four-part self-report measure of NSSI and suicide attempts (Gutierrez et al., 2001) . Each section comprises forced choice and free response items, used to assess features of self-injurious behaviours including intent, frequency, methods and potential lethality. The SHBQ has good psychometric properties across young adult and adolescent community samples (Brausch and Gutierrez, 2010, Gutierrez et al., 2001 ). In the current study, we used Part A, specifically designed to measure NSSI. This includes the items 'Have you ever hurt yourself on purpose?' (yes or no), if yes, 'What did you do?'(free response), 'Approximately when did you first do this to yourself?'(age in years), and 'When was the last time you did this to yourself?' (T0: age in years; T1: 1-3 weeks, 1 month, 2-6 months, 7-12 months or more than 12 months ago).
Suicide attempts were assessed using the items 'Did you ever try to end your life?' (yes or no), if yes 'What did you do?' and 'How did you try to end your life?'
The General Health Questionnaire-12 (GHQ-12) is a self-report screening measure, extensively used to assess psychological distress in the general population (Goldberg et al., 1997, Goldberg and Williams, 1988) . Although originally developed for adult populations, the GHQ-12 has subsequently been used and validated for adolescents (D'Arcy and Siddique, 1984) . The GHQ comprises 12 statements about perceived psychological wellbeing, half are positively framed (e.g. 'Over the past few weeks, have you been able to enjoy your normal day to day activities?') and half negatively framed (e.g. 'Over the past few weeks, have you lost much sleep over worry?'). Participants rated each item on a 4-point scale; for positively framed items 0 is 'more so than usual' and 3 is 'much less than usual'. For negatively framed items 0 is 'not at all' and 3 is 'much more than usual'. A total GHQ-12 score was calculated by summing all scores, where higher scores indicated increased levels of psychological distress.
The Diagnostic Interview Schedule for Children (DISC) is a structured standardised instrument used for diagnosis of mental disorders in children and adolescents (Costello et al., 1982) . Three DISC items assess for delusions and one item for hallucinations.
Participants respond to each item as either 'no', 'yes, likely' or 'yes, definitely'. These four items have been used to screen for psychotic experiences in adolescents (Kelleher et al., 2012b , Poulton et al., 2000 , and have previously shown good predictive validity of clinical psychotic symptoms (Kelleher et al., 2011) .
Statistical Analysis
Total GHQ-12 scores were calculated by summing scores (0,1,2,3) for each item.
Participants were classified according to sex stratified cut-offs previously reported in an Australian adolescent sample (Tait et al., 2003) . Males were classified as experiencing 8 psychological distress (PD) if they scored 13 or higher, and females were classified if they scored 18 or higher. Participants were classified as endorsing psychotic experiences (PE) if they responded 'yes, definitely' to any of the four psychosis items from the DISC. Using participants' responses at T0, adolescents were grouped as follows: i) no PD and no PE (reference group), ii) PD only, iii) PE only, iv) PD and PE. Responses to SHBQ items at T0 and T1 were used to assess NSSI and suicide attempts independently. Adolescents reporting only one act of NSSI were excluded from analyses (N = 37), given recent debates arguing that a single act may be experimental and a non-genuine form of NSSI (Wan et al., 2011) . Incident NSSI (2 or more reported acts), and incident attempted suicide one year later were coded if the participant responded 'no' at T0 but 'yes' at T1.
We first examined the descriptive statistics stratified by sex of psychological distress, psychotic experiences, non-suicidal self-injury and suicide attempts at baseline and follow up. Using logistic regression, we examined the relationship between PE and PD at baseline adjusting for age and sex.
Multivariate logistic regression was used to examine unadjusted cross-sectional association between the four PD and PE groups (no PD and no PE (reference group), PD only, PE only and PD and PE) and i) NSSI and ii) attempted suicide at baseline. In the second model we adjusted for age and sex. We then examined the association between PD and PE groups at baseline, and incident NSSI and attempted suicide one year later. In the longitudinal analyses the reference group had no history of PD or PE at baseline, nor did they have any history of i) NSSI at baseline, or ii) attempted suicide at baseline.
To examine the association between PE persistence and NSSI and suicide attempts, participants were categorised into four groups: i) those who did not report PE at baseline or follow-up (reference group), ii) those who reported PE at baseline but not at follow-up (PE remit group), iii) those who did not report PE at baseline but did at follow-up (PE onset group), and iv) those who reported PE at both baseline and follow-up (PE persistent group).
We then explored the unadjusted (Model 1) association between PE persistence, and i) incident NSSI at follow-up, and ii) incident attempted suicide at follow-up. As PE persistence has been shown to be associated with an increased need for care and therefore most likely psychological distress, in addition to adjusting for age and sex, a second analysis (Model 2) also adjusted for PD at baseline and at follow-up. A Missing Values Analysis was undertaken to examine the percentage of missing data for predictor and outcome variables, where less than 5% of values were missing and were not significant. Therefore, analyses were conducted using complete cases. SPSS version 20 was used for all analyses.
Attrition
Analysis of factors associated with attrition was conducted comparing those participating at baseline and follow-up (n = 1,975), with those who were lost to follow-up (LTF) (n = 667). Adolescents LTF were older (t (2,638) = 3.70, p < .001) and more likely to be male ( = 48.10, p = .001). Being LTF was not associated with psychological distress.
There was a non-significant trend for those participants with PEs to be LTF ( (1, N = 2,640) = 3.69, p = 0.06) and those reporting NSSI or attempted suicide at baseline were more likely to be lost to follow-up (OR 103.94, 95% CI 23.16, 466 .39, p < .001 and = 4.63, p < .03 respectively)
Results
Descriptive sample characteristics of predictor and outcome variables are shown in Supplementary Table 1. Participants were classified into four groups using baseline data: i) those who neither endorsed PE nor were psychologically distressed (reference group; n = 1258, 69.6%), ii) those who were psychologically distressed but did not endorse PE (PD only group; n = 191, 10.6%), iii) those who endorsed PE but were not psychologically distressed (PE only group; n = 241, 13.3%), and iv) those who were psychologically distressed and endorsed PE (PD and PE group; n = 118, 6.5%). Compared to adolescents with no PD, adolescents with PD had significantly increased odds of also reporting PE, after adjusting for age and sex (OR 3.14, 95% CI 2.40, 4.11, p < .001).
Non-suicidal self-injury at baseline
At baseline, 6% (n = 109) of participants had engaged in two or more acts of NSSI. 
Suicide attempt at baseline
At baseline, a small number of participants (1.3%, n = 22) reported having attempted suicide. There was a non-significant association between endorsement of psychotic experiences and attempted suicide (OR 3.31, 95% CI 0.55, 19.94) . Those adolescents who were psychologically distressed (only) had almost 20 times the odds of having attempted suicide (OR 19.99, 95% CI 5.30, 75.43) . Adolescents who were both psychologically distressed and endorsing psychotic experiences had more than 30 times the odds of having attempted suicide (OR 30.48, 95% CI 7.91, 117.45) . Given this was such a small group, effect sizes in this set of analyses may be inflated; however standard errors (SE) indicated the model remained stable, all SE < 0.92 (Table 1, Supplementary Figure 2) . < Insert Table 1 here >
Incident non-suicidal self-injury at follow-up
Overall, 3.7% (n = 58) of participants reported incident NSSI at one year follow-up.
Compared to adolescents in the reference group (no history of PD or PE, no NSSI at baseline), those with psychological distress (only) had three times the odds of incident NSSI (OR 3.22, 95% CI 1.46, 7.11) and those who were psychologically distressed and reported psychotic experiences at baseline had eleven times the odds of incident NSSI at follow-up (OR 11.45, 95% CI 5.70, 23.00). Psychotic experiences in the absence of psychological distress at baseline did not predict incident NSSI at one year follow up (OR 1.63, 95% CI 0.73, 3.64) (Table 2, Supplementary Figure 3) .
Incident suicide attempt at follow-up
Incident attempted suicide at follow-up occurred for a small percentage of adolescents (1.1%, n = 18). Compared to the reference group (no history of PD or PE, no suicide attempt at baseline), adolescents who were psychologically distressed (only) were significantly more likely to have attempted suicide in the year following (OR 5.19, 95% CI 1.43, 18.88). Table 2 here >
Persistence of psychotic experiences and incident non-suicidal self-injury at follow-up
Participants were classified into four groups using baseline and follow-up data in order to determine the effect of PE persistence on the outcome variables: i) those who did not report PE at baseline or follow-up (reference group; n = 1,371 , 72.3%), ii) those who reported PE at baseline but not at follow-up (PE 'remit group'; n = 246, 13.0%), iii) those who did not report PE at baseline but did at follow-up (PE 'onset group'; n = 131, 6.9%), and iv) those who reported PE at both baseline and follow-up (PE 'continuation group'; n = 148, 7.8%). After adjusting for age, sex, and psychological distress at baseline and follow-up, there was no association between PE remission or PE onset and incident NSSI (OR 2.01 95% CI .96, 4.21; OR 2.31 95% CI .96, 5.54, respectively), compared to adolescents with no history of PE or NSSI at baseline. However, adolescents with persistent psychotic experience (the PE 'continuation group') had significantly increased odds of reporting incident NSSI at follow-up (OR 3.20, 95% CI 1.48, 6.91) independent of psychological distress, age and sex, compared to adolescents with no history of PE or NSSI (Table 3; Figure 5 ).
Persistence of psychotic experiences and incident suicide attempt at follow-up
Compared to the reference group (no history of PE, nor attempted suicide at baseline), there was no significant association between incident attempted suicide at follow-up and PE Figure 6 ). Table 3 here >
< Insert

Discussion
To the best of our knowledge this is the first longitudinal study to examine the association between psychotic experiences and contemporaneous and future NSSI and attempted suicide in adolescents. At baseline, participants who were either psychologically distressed or reported psychotic experiences were at increased risk of contemporaneous NSSI and those who were psychologically distressed had increased odds of having attempted suicide. Of concern, adolescents who were both psychologically distressed and had psychotic experiences had the strongest association with NSSI and suicide attempts with more than one quarter engaging in NSSI and seven per cent reported having attempted suicide.
In longitudinal analyses, adolescents with psychological distress, with and without psychotic experiences were at significantly increased risk of future NSSI and attempted 13 suicide. In contrast to our hypothesis, adolescents reporting psychotic experiences in the absence of psychological distress were not at increased risk of future NSSI or attempted suicide. The final novel finding of this study was that independent of psychological distress, those adolescents with incident PE were at increased risk of attempting suicide whilst those with persistent PE were at increased risk of both NSSI and attempting suicide.
Consistent with previous studies, participants commonly endorsed both psychotic experiences (Kelleher et al., 2012b , Scott et al., 2009 ) and NSSI (Swannell et al., 2014 , Wilcox et al., 2012 . This study extends previous findings, which report a relationship between psychotic experiences and psychological distress (Nishida et al., 2008 , Saha et al., 2011b ) and a strong association between psychotic experiences and suicidal ideation and behaviours (Kelleher et al., 2013 , Kelleher et al., 2012c , Nishida et al., 2010 , Saha et al., 2011a . This association may be explained by the presence of risk factors common for psychotic experiences, NSSI and suicidal behaviours such as depressed mood and exposure to trauma and other adverse life events (Scott et al., 2007 , Spauwen et al., 2006 , Voon et al., 2013 , Wilcox et al., 2012 . It is also known that NSSI and suicidal behaviours are more likely to occur in people who are emotionally dysregulated (Voon et al., 2013 , Wilcox et al., 2012 , which has recently also been reported to occur in those with psychotic experiences (Armando et al., 2013 , Fusar-Poli et al., 2014 . In this study, the presence of psychological distress strengthened the association between PE and current and future NSSI and suicide attempts.
Psychotic experiences alone at baseline were not associated with contemporaneous suicide attempts or future NSSI or suicide attempts. The non-significant association between PE and suicide attempts at baseline was most probably attributable to the low numbers and lack of power for the analysis. The absence of an association between PE and future NSSI or suicide may reflect the fact that psychological morbidity is not always present in those with PE (Daalman et al., 2011) . However, persistent PE was associated with an increased risk of 14 incident NSSI and suicide attempts independent of psychological distress. As previously reported, persistent PE has been shown to be predictive of a greater need for care (Hanssen et al., 2005, Linscott and van Os, 2013) and are thought to reflect greater severity as reflected in increased frequency and intensity of the experiences (Rubio et al., 2012) .
Our results show the combination of psychotic experiences with psychological distress in young people is a strong predictor of contemporaneous and future NSSI and suicidal behaviours. It identifies a symptom profile for adolescents who are at very high risk of future suicide attempts. This emphasises the importance of clinicians screening distressed help-seeking adolescents for psychotic experiences to ensure appropriate support and risk management plans can be instigated, so as to reduce the likelihood of the adolescent attempting suicide. It also enables scarce resources available for targeted interventions to prevent suicide to be directed to this high risk group of adolescents (Olfson et al., 2014) Like all research, our study has a number of limitations. Our sample was collected from only Catholic and Independent schools. This population represents adolescents whose parents contribute financially to their child's education. Students accessing free education through government funded schools could not be studied because the HEALing Project was not approved by state governments. The requirement to collect parental consent may have added a further source of bias to our sample. Our sample is likely to consist of adolescents from families who are better educated and socioeconomically advantaged compared to the wider Australian population. Given the association between psychological distress and socioeconomic disadvantage, our prevalence of mental health problems may be an underestimate, compared to the wider Australian community. There were only a small number of subjects with incident suicide attempts (n=18) at follow up, which resulted in a lack of power for analyses. Our study, like other longitudinal studies, experienced attrition and, of note, those who engaged in NSSI or attempted suicide at baseline were more likely to be lost to follow 15 up. It may have been that those who had experienced incident NSSI or suicide attempts between times one and two, were also less likely to complete the survey at follow up contributing to the small number of subjects in these groups. This may have contributed to the small numbers in some of the variables of interest. Finally, the self-reporting of psychotic experiences, NSSI and suicide attempts is prone to recall bias.
Despite these limitations, the current study is the first to use longitudinal methodology to examine associations between psychotic experiences and psychological distress with contemporaneous and future non-suicidal self-injury and attempted suicide. Further research is now required to explain why adolescents with PE and psychological distress have such an increased risk of future suicide attempts. Furthermore, it is important to test whether the presence of psychological distress in those with psychotic experiences increases the risk of other serious outcomes such as transition to psychosis. A combination of adolescent psychological distress and psychotic experiences increases risk for future acts of NSSI and attempted suicide. Mental health professionals need to be aware of this, and screen for this symptom profile in adolescents referred on suspicion of non-suicidal self-injury or suicidal thoughts and plans. Overall, this should enhance decision-making and access to clinical care for adolescents at high risk of suicide. 
